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The invention described herein may be .manu- 
factured and used by or for the Government for 
governmental purposes, without payment to me 
of any royalty thereon. 
This invention relates to track laying vehicles 
and more particularly fo an improved grouser or 
track plate adapted to be positioned so as fo pro- 
vide increased traction for the track, the inven- 
tion also including means for so positioning the 
track plate, the said means being operable at 
wfll fro.m the driver's compartment. 
Track laying vehicles heretofore bave employed 
grousers or track plates having appendages 
adapted to extend into and engage the surface 
over which the vehicle is moving in order to afford 
greater traction than is available from unmodi- 
fied track plates. These modified track or tread 
plates are necessary in traversing unusually ,soft 
or fiuent terrain such as muddy or boggy ground, 
sand, and the like. However, these track plates 
are objectionable for travel over hard surface 
roads, chiefiy because of the damage they infiict 
upon such surface. In addition, such track mem- 
bers are less desirable for use on hard surface 
roads inasmuch as they do hot grip the road as 
well as unmodified track, thus necessitating a 
çeduced rate of travel over this type of road 
surface. Furthermore, the maneuverability of 
the grouser-equipped vehicle on a hard surface 
roadway is also less than where the saine vehicle 
is equipped with .unmodified tread plates. 
In the past, grouser plates bave been provided 
which could be attached or detached when a 
particular type of terrain was encountered. This 
provision, however, required the operator to dis- 
mount from the vehicle and expend considerable 
rime and effort in attaching or removing the 
plates from the track of his vehicle. 
Accordingly, it is an object of the present 
invention to provide a device for improving the 
traction of a track laying vehicle, which device 
may be operated af will from the driver's com- 
partment. 
A further object of the invention is the pro- 
vision of a modified grouser or track plate for 
use with the track of a track laying vehicle, and 
means operab]e ïrom the driver's compartment to 
extend the modified track plate into operative 
position for additional engagement with the 
ground and fo retract the said plate fron the 
opel'ative position. 
A still further object of the invention is the 
provision of a modified track plate for a track 
laying vehicle and an actuator therefor adapted 
to be positioned on the track follet and inc!ud- 
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2 
ing operating means for the actuator operable 
from the driver's compartment. 
These and other objects of the invention wili 
become apparent from the following description 
5 taken in conjunction with the accompanyLug 
drawings in which: 
Fig.  is a side elevation of a tractor having 
an embodiment of the present invention mounted 
thereon; 
10 Fig. . is a plan view of a portion of the lower 
part of the track assembly of Fig.  
Fig. 3 is a section on the line 33 of Fig. 2; 
Fg.  is a section on the line 4--4 of Fig. 3; 
Fig. 5 is a section on the line 5 of Fig. 3; 
15 Fig. 6 is a section on the line  of Fig. 3; 
Fig. 7 is a section on the line  of Fig. 3; 
Fig. 8 is a section on the line 8--8 of Fig. 3; 
Fig. 9 is a side elevation partly in section of 
the smaller end of a crank arm, the follet being 
0 omitted for clarity; 
Fig. 10 is a section on the line 0-- of Fig. 9 
and including the follet; 
Fig. 11 is a section on the line !| of Fig. 
12 showing the details of a section of track in- 
5 cl.uding a track plate constructed in accordance 
with the present invention; 
Fig. 12 is a ,section on the line 22 of Fig. 
11; 
Fig. 13 is a fragmentary plan view partly in 
O section illustrating a torsion spring and the 
mounting therefor; 
Fig. 14 is a side elevation of the device of 
Fig. 13; 
Fig. 15 is a plan view of a side frame of the 
35 tractor which carries a. track and operating means 
for the track plate; 
Fig. 16 is a side elevation of the device of Fig. 
15; 
Fig. 17 is a plan view of the crank actuator; 
OE0 Fig. 18 is a side elevation of the device of Fig. 
17; 
Fig. 19 is a plan view of a portion of the actu- 
ator of Figs. 17 and 18 and including the bracket 
mounting for the piston rod; 
5 Fig. 20 is a section on the line '2029 of Fig. 
19; and 
Fig. 21 is a side elevation similar to Fig. 3 
il]ustrating a modified form of the invention. 
Referring fo the drawings, one side of a track 
50 laying vehicle {} is illustrated having a main 
frame t |, a driver's compartment ! 2, and a track 
frame !  attached to the main frame. A sprocket 
| of the final drive assembly extends from the 
side of the vehicle and a front idler wh,eel , a 
5 top id]er !, and a plurality of rollers !  are pro 
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vided to suppoït the vehicle and drive track 8 a ]argeï substantis/ly circular portion 6 mounted 
engaged therewith, on a hub 33 of a ïoller |7 by an adapter bushing 
leferring partictflarly fo Figs. 15 and 1@, the 8 which is pressfitted onto the hub, the bushing 
track franae 3 provided af each side of the 6 providing a bearing surïace ïor the inner bear- 
vehicle includes spaced channel menabers 29 and 5 ing surface 62 of the crank arna. The circular 
2 having connecting naembers 22 and 23 af the portion 64 of each of the crank amas has a pair 

rear and forward portions, respectively, of the 
frame. Transverse web members 24, 26, 28, and 
27 are provided fo add rigidity fo the frame. 
The ïront idler wheel 6 is rotatably naounted 
by a bracket 2 af the ïorward portion of the 
franae, and the sprocket 4 is attached fo the 
franae by a bracket 3@ af the rearward portion 
thereoï. The idler 6 is rotatably naounted above 
the central portion of the frame by an arm 32 
attached thereto. Although a single idler is 
shown, it is, of course, understood that one or 
naore naay be enaployed, and the invention is hot 
limited fo any particulaï type or size of track 
laying vehicle, tractors, tanks, g.un carriers, and 
other types of track laying vehicles being within 
the scope of the invention. 
_ïe rollers  are rotatably ,ounted in spaced 
relation between the channel rembers  and . 
The rollers are of conventional construction, each 
including a hub portion 23 and rina portions 34 
on either side of tl]e hub, the rina portions each 
havg a cylindrics/ surface $ for engaging the 
track. Suitable anti-friction rneans (hot shown) 
naount each roller on a pin $ having flattened 
end portions 3] supported against the lower por- 
tion of the channel naenabers 20 by a bearing cap 
38. \,Vhile the tracked vehicle il!ustrated is pro- 
vided with ïour rollers which are adapted fo 
carry the weight of the vehicle if is understood 
that the invex2tion is nOt limited to the specific 
nunaber or structure of the rollers shown but 
cludes reasonable va.riations therefïona. If is ap- 
parent that the rollers naay be easily attached to 
ol- removed ïrona the ïrame after loosening or 
disengagenaent of the track adjacent to a par- 
ticular roller and the remova] oï the bearing caps 
38 from each end of the pins 36 on which the roll- 

of spaced ears 63 on the periphery thereof which 
are provided with oppositely disposed and aligned 
notches 69'. Each crank arna also has a snaaller 
10 or crank end which has a transverse post 5 o 
which a crank arna roller 6] is journaled by naeans 
of a bushing 8 provided with a retaining seal . 
A retainer ]} is attached to the end of the post  
by suitable fasteners ]2, and a cap plate  is af- 
15 tached by fasteners ]4 fo the follet ]. The ears 
63 are disposed af an angle fo the main axis of 
the crank, the crank having longer and shorter 
arms like a bell crank. Suitable off grooves ' 
and a grease fitting 6" are provided in the post 
20 6 and crank arna  in order to afford lubrica- 
tion for the crank arna ïoller 6]. 
It is contenaplated that the cïank arms will be 
assenabled to a follet prior fo attachment of the 
pins carrying the ïollers fo the underside of the 
25 frame, the crank arna being suciently narrow 
in width fo pernait positioning the rollers between 
the sides of the roiler portion of the franae and 
withdrawal therefrona. In order to oscillate the 
crank amas about their axes, an actuator mena- 
0 ber 6 is provided conaprising parallel elongated 
members ]] joined by a web 82 nd having a plu- 
rality of spaced posts ] [ disposed s/ong the length 
of the naenabers ïl. Each of the posts ]  is adapt- 
ed to engage the notches 63' in a pair of ears $ 
5 associated with a crank arna. Actuator naenaber 
G is carried by the poSfis resting in the noflches, 
and its naenabers  extend through openings 24', 
2', 2', and 2]' in the respective web members 
of the track franae  3. 
40 IIounted on top of each oï the outside chan- 
nel naembers 2 of the track ïranae naenabers ', 
is a hydraulic piston and cylindeï assembly , 
having a piston rod 6. The stationary portion 

ers are mounted. 
l%eferring particulaïly fo Fig. 11, the track 
includes a plurality of spaced links 4@ pivots/ly 
connected by pins 4t. The track is of conven- 
tions/ construction except for the connector 
shown in section in Fig. 11, and the naodLled track 
plate 43 attached thereto. The pin 4 of the con- 
ventional structure is pressfitted into a spacer 
which is sinaflarly pressfltted into a sleeve 46 at 
each end of the pin, a bushing g4 being naounted 
on the pin between the sides of the track. In 
the naodifled construction, a track pin 48 has 
vulcaized fo ita torus oï rubber or other suit- 
able resflient naenaber 49, and a sleeve fl is vul- 
canized fo the outer surïace of the toras. A 
bracket  is attached to the sleeve 9 and has 
naounted on if the track plate $. The track plate 
43 bas af either side an upstanding cana naem- 
ber 4 with a cuïved surface . If is apparent 
that rotation of the track plate 43 about the axis 

of the cylinder assembly is pivotally mounted on 
8 45 the franae by naeans oï a pin ]3 passing through 
a projection ]9 at the rear oï the cylindeï as- 
senably and through apertures  in upstanding 
bracket 8  secured fo the top of the outside chan- 
nel member 2 . The piston rod ]6 is pivots/ly 
50 engaged with a rie bracket 8 (Fg. 20) having an 
offset arm 84 with upstanding naembers 36 theïe- 
on between which a piston rod engaging member 
8] is received, a pin 88 passing through apertures 
89 in the members 86 and the naembeï 8]. The 
5 tie bracke 83 has a naain channel portion 8 
whose flanges 9f are connected to the naenabers 
] of the actuator 66 by suitable fasteners 92. 
In order to actuate the cylinder and piston rod 
assenably 6, hydraulic lines 96 extend fo a .con- 
60 trol 9] in the driver's conapartment f2, suitable 
means (hot shown) being provided fo Ïorce hy- 
draulic fluid into the lines af the desired pres- 
sure. 

of the pin 8, as diagrammatics/lY i]lustrated in Although in the drawing a total of rive track 
Fig. 12, will be resisted by the torus ï9 whose 65 plates with cana surfaces are shown on the track 
inner and outer cylindrical surfaces are vulcan- of the vehicle, feweï or naore naay be enaployed 
ized, respectivelF, to the pin 8 and the sleeve 8. as desired. I have round, however, that the use 
In order fo nornaally urge the track plate fo the of the number shown provides substantial ad- 
position shown in fuil lines in Fig. 12, the torsion vantages and greatly incïeases the pulling power 
spring assembly has an initial clockwise wind-up, 70 of the vehicle. 
as viewed in Fig. 12, of approximately 3 °. In the operation of the device the opeïator naay 
In order fo naove the naodifled track plates frona leave the crank amas 69 in raised position while 
normal fo extended position there is provided a travelling over hard surfaced roadways or other 
plurality of crank arms 6, one being journaled terrain for which the unnaodified track is satis- 
at ech side of a follet ]. Each crank arna has 75 factory. Upon reaching ]and or terrain the sur- 



face of Which is sandy or excessively sort and. the Piston 76 and the attached Dracket and ac- 
where additional traction is required, the oper- tuator $$ toward the right, thus producing clock- 
ator, through the operation of the valve 97 in the wise rotation of the crank arms to the position 
driver's compartment |2, may admit fiuid under shown, the actuaor |9| being lowered as the ac- 
pressure through a line 95 to the hydraulic cylin- 5 tuator is moved toward the riiht, thus position- 
der 75 in order to extend the piston 75 therefrom, ing the member |9| where if will engage the 

Movement of the piston 76 to the right, as viewed 
in Fig. 1, moves the rie braeket 3 and the 
tached aetuator 55 fo the right, the aetuator 
passing through the openings 24', 25', 26', and 27' 10 
in the web members of the track |rame 
The notehes of each of the pairs of ears 63 are 
engaged with a post 7| extending through, the 
elongated members 77 of the aetuator; henee, 
movement of the actuator toward the right pro- 
duces a elockwise torque on the eranks 60, thus 
causing their rotation from raised position fo a 
!owered position as shown in Figs. 1 and 3. 
In the raised position the erank arm rollers 67 
are so positioned that as a cam portion 54 of the 
traek plates 43 passes underneath the erank arm 
rollers there is no contact or engagement there- 
between. When in the lowered position, however, 
the crank arm rollers, whieh are positioned in the 
path of the approaching cam members 54 of the 
track plates, engage the ,cam surfaces thereof, 
thus forcing the track plates fo rotate clockwise 
about the pin 45 fo the position shown in Figs. 
1 and 3. 
As previously described, the resilient torus 
which is vulcanized to and positioned between 
the pin 49 and the sieeve 50 to which the track 
plate bracket 52 is attached, is connected to the 
track with an initial clockwise wind-up of a few 
degrees in order that the individuaI track plate ,. 
will normal!y be retained in alignment with the 
main body of the track. The clockwise rotation 
of the modified track plate produced by the cam 
action of the crank arm follet produces a further 
wind-up of the torus 49, and hence in the em- 40 
bodiment shown, as soon as the cam member 54 
of a track plate passes out of engagement with 
the lowered crank arm follet 67, the track plate 
will be raised to ifs normal position. After 
gagement with the last crank arm follet in a 
cycle the modified track plate will be maintained 45 
in normal position untfl its cam member again 
engages the most forward crank arm follet. 
In the modification of Fig. 21, an elongated 
cam actuator member |0| is pivota!ly connected 
fo the lower portions of the crank arms instead 
of providing an individual lower crank arm follet 
for each crank arm as in the preceding embodi- 
ment. The cam actuator member has inclined 
leading and trailing surfaces 12 and |{}3 con- 
nected by a main actuating surface | 04. In order 
to reduce the friction which wOuld otherwise be 
caused by the sliding engagement between the 
cam surfaces of the track plates and the surface 
| of the actuator I0|, rollers 105 are journaled 60 
adjacent to, and just inside, each of the upstand- 
ing members §' of the modified track plates. 
The rollers preferably extend above the central 
portion of the upstanding members 54'. 
In the operation of the modifled form of the 65 
device the leading incline| edge |92 engages the 
follet |eS of a medified track plate, thu causing 
the plate fo rotate fo the position shown in Fig. 
21, the track plate being held in this extended 
position during the entire rime that the member 
 } | is passing thereover. 
It will be understood that the operation of the 
various elements of Fig. 21 is similar fo that of 

rollers |05 of the modified track plates as the 
track carrying such track plates passes there- 
beneath. 
In using the device, the operator may extend 
the modified track plates for use over difficult ter- 
rain, and upon reaching a hard surface may re- 
tract them at will without leaving the driver's 
compartment or slowing the progress of the ve- 
hicle. 
Accordingly, it is apparent that the invention 
includes a modifie| track plate having a pair of 
cam surfaces, one for each side of the track, the 
cam surfaces being adapted for engagement by 
the follet of a crank arm journaled on a track 
follet and operated by an actuator which may be 
controlled by hydraulic means or the iike from 
the driver's compartment. Although a hydraulic 
actuator has been shown, it is apparent that 
other operating means such as an electric sole- 
noid may be employed. In the modifie| form, an 
actuator member is attached fo the lower portion 
of the crank arms, and the cam members of the 
track plates are provided with roilers for engage- 
ment therewith. 
It will be obvious to those skilled in the art that 
the invention is not limited to the partïcular em- 
bodiment shown, but that reasonable variations 
therefrom are within the scope of the invention, 
and, therefore, the invention is not limied by the 
specific construction shown but only as appears 
in the appended claires. 
ttaving thus described my invention, what ! 
claim as new and wish to secure by Le,tters Pat- 
ent is: 
1. A track laying vehicle comprising a main 
|rame, a power unit and controls therefor, drive 
instrumentalities including a drive sprocket 
adapted to be driven by the power unit, a track 
|rame having opposite ends and attached to and 
adapted to support the vehicle, a main idler wheeI 
rotatably mounted near one end of the track 
|rame, the opposite end of the track |rame being 
mounted adjacent, to the sprocket, idler means 
mounted near the upper portion of the track 
rame, and follet means mounted af the lower 
portion of the track |rame, an endless track en- 
gaged with the sprocket, the main idler wheel, 
the idler means and the follet means, the end- 
less track including track plate means oscillatably 
mounted on said track, the mounting for the 
track plate means including means normally 
urging said plate means into alignment with 
said track, the plate means having an upstand- 
ing rib with a cam surface, a crank arm jour 
naled on said follet means, each crank arm hav- 
ing a follet at its extremity adapted to engage 
the cam surface of a track plate means as the 
portion of the track carrying the plate passes 
adjacent the crank arm follet, an actuator mem 
ber pivotally engaging each crank arm and adapt- 
ed to oscillate said arm, a hydraulic cylinder 
mounted on the track |rame, said cylinder hav- 
ing a piston rod adapted to be actuated by fiuid 
pressure within the cylinder, means pivotally 
connecting said piston rod to said actuator ruera- 
ber, and means for actuating and controlling the 
hydraulic cylinder. 
2. In a track laying vehicle, a track |rame 

the other form of the invention. Briefly, fluid tached fo and adapted fo support the vehic]e, 
pressurè within the hydraulic cylinder 7§ extends 75 and a plurality o rollers mounted at the lower 
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portion of the track frame, an endless track en- 
gaged with the rollers, one or more track plates 
oscillatably mounted on said track, said mount- 
ing including means normally urging each said 
plate into alignment with said track, each plate 
having an upstanding rib with a cam surface, 
crank arm journaled on one or more of said 
rollers, each crank arrn having a follet at its 
extremity adapted to engage the cam surface of 
a track plate as the portion of the track carry- 
ing the plate passes adjacent the crank arm 
follet, an actuator member pivotally engaging 
each ciank arm and adapted to oscil!ate said 
arm, a hydraulic cylinder mounted on the track 
frame, said cyinder having a piston rod adapted 
tobe actuated by fluid pressure within the cyl- 
inder, means pivotally connecting said piston rod 
to said actuator member, and means for actu- 
ating and controlling the hydraulic cylinder. 
3. In a track laying vehicle, a track frame at- 20 
tached to and adapted to support the vehicle, 
and a plurality of rollers mounted at the lower 
portion of the frame, an endless track engaged 
with the rollers, one or more track plates oscil- 
!atably mounted on said track, means normally 
retaining each said plate in alignment with said 
track, each plate having an upstanding rib with 
a cam surface, a crank arm journaled on one or 
more of said iolleis, each crank aim having a 
iollei at its extremity adapted to engage the 30 
cam surface of a track plate as the portion of 
the track carrying the plate passes adjacent the 
crank arm follet, an actuator member engaging 
each crank arm and adapted to oscillate said 
arm, a hydraulic cylinder mounted on the track 35 
frame, said cylinder having a piston rod adapted 
fo be actuated by fluid pressure within the cyl- 
inder, means connecting said piston rod to said 
actuator member, and means for actuating and 
controlling the hydraulic cylinder. 
4. For use with a track laying vehic!e having 
an endlss track, one or more track plates 
cillatably mounted on said track, means nor- 
mally urging .each said plate into alirnent with 
said track, each plate having a cam surface, one 
or more crank arms journaled adjacent said 
track, each crank arrn having means ai its 
tremity adapted to engage the cam surface oÏ 
a track plate as the portion oÏ the track carry- 
ing the plate passes adjacent the crank arm, an 
actuator rnernber engaging each crank arrn and 
adapted to osciilate said arm, a hydraulic cyl« 
inder mounted adjacent the track, said cylinder 
having a piston rod adapted tobe actuated by 
fluid pressure within the cylinder, means con- 55 
necting said piston rod to said actuator mem- 
ber, and means Ïor actuating and controlling the 
hydraulic cylinder. 
5. For use with a track laying vehicle having 
an endless track, one or more track plates os- 60 
ci!latably mounted on said track, means nor- 
mally urging each said plate huto alignment with 
said track, each plate having cam means, mov- 
able means adapted in one position to engage 
the cam means of a track plate as the portion 65 
of the track carrying the plate passes adjacent 
the movable means, an actuator member en- 
gaged with said movable means and adapted fo 
more said means to and from operative position, 
and operating means for said actuator member. 70 
6. The structure of claire 5, the means nor- 
mally urging each said plate in alignment with 
said track comprising .a pin non-rotatably mourir- 

vulcanized to the torus, and a bracket momted 
on the sleeve and attached to the plate, said 
torus being placed under torsion in mounting the 
bracket thereon such that the plate is urged into 
alignment with said track. 
. The structure of claire 5, the means nor 
mally urging each said plate into alignment w_th 
said track comprising a pin non-rotatably mount- 
ed on said track, a resilient member rigidly 
10 tached to the pin, and a bracket rigidly attached 
te the resilient member and adapted te norma!ly 
urge the plate into alignment with the track. 
8. For use with a track laying vehicle having a 
track frame, a plura!ity of rollers mounted at the 
lower portion of the track frame, and an endless 
track engaged with the rollers, one or more. track 
plates oscillatably mounted on said track, means 
normally u:ging each said plate into alignment 
with said track, each plate having cam means, 
crarkk arms journaled on a plurality of said ro]l- 
ets, an elongated member pivotally connected to 
the extremity of a plurality of croEnk arms and 
adapted to engage the cam means of a track plate 
as the poïtion of the track carrying the plate 
passes under the elongated member, an actuator 
member pivotally engaging each el'aDJ al'î and 
adap.ted to oscillate said arm, and operating 
means ïor said actuator member. 
,9. For use with a track laying vehicle having an 
endless track, one or moïe track plates osci!latably 
mounted on said track, means normally urging 
each said plate into a!ignment with said track, 
each said plate having carn means, and an elon- 
gated member positioned adjacent to the track 
and adapted to engage the cam means of a track 
plate as the portion of the track carryiiqg the said 
track plate passes undeï the elongated member. 
i0. The structure of claim 9, the cam means 
having antifriction means adapted to engage 
40 the elongated members. 
ii. For use with a track laying vehicle having 
an endless traek, one or more track plates oscil- 
latably mounted on said track, means normal!y 
maintaining each said plate in alignment with 
45 said track, each plate having a cam surîace, and 
means ada-pted fo engage the cam surface of a 
track plate as the portion of the track carrying 
the plate passes adjacent the said means in order 
to extend a portion of the plate out of alignment 
50 with the track. 
12. For use with a track laying vehicle having 
and endless track, track plate means movably 
mounted on said track, means normally main- 
taining said track plate means in alignment with 
said track, and means adapted to engage the 
track plate means as the portion of the track 
carrying the track plate means passes adjacent 
the said means in oder to extend a portion of 
the track plate rneans out of alignment with the 
track. 
13. For use with a track laying vehicle having 
an endless track, grouser means mounted on said 
track, said grouser means being movable from 
retracted position fo an extended position in 
which latter position said grouser means substan- 
tial!y protrude from alignrnent with the track, 
means normally holding said grouser means in 
alignmenç with .said track, actuator means for 
moing said grouser means from retracted to ex- 
tended position, and control means for operating 
said actuator means. 
14. For use with .a track laying vehicle having 
an endless track, grouser means mounted on said 

edlransversely of said track, a rubber torus vul- track, said grouser means being movable from 
,canized to the central portion of said pin, a sleeve 7» retracteïl position to an extended position in 
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which latter position said grouser means substan- 
tially protrude from alignment with the track, 
and central operating means for controlling the 
Position of said grouser means. 
15. For use with a track laFing vehicle having 
an endless track for engaging terrain over which 
the vehicle passes, one or more track plates, 
means movably mounting said track plates on 
said track, said track plates each belng adapted 
for increased engagement with the terrain when 
moved out of alignment with the track from 
normal position, said mounting means comprising 
flxed supporting instrumentalities connected to 
said track, track plate bracket means adjacent 
said supporting instrumentalities, and resilient 

means attached to said supporting instrumen- 
talities and said bracket means. 
16. The structure of claire 15, cam means on 
said track plates, and cam actuating means on 
t the vehicle and adapted to engage the cam means. 
RICHARD C. STEWART. 
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